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0 In-the-ear hearing aid. 



0 An in-the-ear hearing aid comprises a first unit 
. (1), which unit comprises a microphone (3), an am- 
plifier (4), control means (6) for adjusting a param- 
eter of the hearing aid, and a battery compartment 
(5), and a second unit (2) comprising a receiver. The 
first "unit (1) is accommodated in a first space situ- 
ated at the end of comparatively large cross-section 
of an earmould (11). The second unit (2) is accom- 
modated in a second space (9) situated at the end 
(13) of smaller cross-section. The earmould com- 
prises means (14) for inserting the second unit (2) 
into the second space (9) from the end (13) of 
smaller cross-section. 
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tn-the-ear hearing aid. 



The invention relates to an in the ear hearing 
aid, comprising a first unit which comprises a mi- 
crophone, an amplifier, control means for adjusting 
a parameter of the hearing aid, and a battery 
compartment, and a second unit which comprises a 
receiver, the hearing aid further comprising elec- 
trical connection means for electrically connecting 
an output of the amplifier to an input of the re- 
ceiver, the first and the second unit being accom- 
modated in an earmould whose external shape is 
substantially adapted to the interior of the ear of 
the user of the hearing aid and which for this 
purpose has a substantially tapered shape, viewed 
in the longitudinal direction of the earmould. Such 
custom made hearing aids are known, for example 
from German Gebrauchsmuster 87.13.595. Said 
document describes a method of manufacturing an 
earmould. 

An impression of the interior of the ear is 
made. After this, a negative in the form of a mould- 
ing die is made of this impression. Subsequently, 
both units are inserted into the moulding die via the 
end of larger cross-section and a liquid plastics is 
introduced into the moulding die. When the plastics 
has cured the earmould is ready. Thus, both units 
are encapsulated in the earmould. A disadvantage 
of such a method is that a replacement of, for 
example, the receiver is not possible, Moreover, an 
adaptation to comparatively small ear cavities is 
not readily possible. 

Another method of manufacturing an earmould 
is to introduce a liquid plastics into the moulding 
die while the two units have not yet been inserted 
into the moulding cavity. After partial curing the 
plastics which has not yet cured is removed from 
the moulding die. A more or less cured layer of 
plastics is then left on the wall of the moulding die. 
After complete curing, for example under the un- 
fluence of heat or under unfluence of (U.V.) light, 
the hollow earmould can be removed from the 
moulding die. After a finishing treatment of the 
untreated earmould the first and second unit can 
be introduced via the end of larger cross-section. 
The receiver islntroduced first and is slid towards 
the end of smaller cross-section, where it is se- 
cured in the earmould. After this the first unit is 
mounted in the earmould. This method'also has the 
disadvantage that it cannot readily be adapted to 
comparatively small ear cavities. 

It is an object of the invention to provide an in- 
the-ear hearing aid which can more readily be 
adapted to comparatively small ear cavities. 

To this end the in-the-ear hearing aid in accor- 
dance with the invention is characterized in that the 
earmould has a first space situated at the. end of 



comparatively large cross-section to accomodate 
the first unit, and a space situated at the end of 
smaller cross-section to accomodate the second 
unit, and in that the earmould comprises means for 

5 inserting the second unit into the second space 
from the end of smaller cross-section. 

The invention is based on the recognition of 
the fact that in the second method described above 
the receiver should be inserted into the earmould 

10 from the end of larger cross-section. However, 
sometimes a constriction and/or kink may be 
formed somewhere halfway the length of the cavity 
in the earmould where the cross-section is so small 
or the shape is such that it is not possible to insert 

75 the second unit (the receiver) deeper into the cav- 
ity, although there is in fact enough space after the 
cavity or kink to accomodate the second unit. If the 
receiver is now inserted from the other end it is yet 
possible to insert both units into the earmould 

zo cavity. 

The two cavities in the earmould may be con- 
tiguous. In that case the electrical connection 
means can extend between the two spaces via the 
coupling space. Alternatively, the two spaces may 

25 also be completely separated from one another. In 
that case the electrical connection means are at 
least partly encapsulated in the earmould. 

The means may be formed in that the second 
space has an aperture for the passage of the 

30 second unit, which aperture is situated at the end 
of smaller cross-section and can be closed by 
means of a cap. The second space then opens 
towards the end of smaller cross-section, so that 
the second unit can be inserted via the aperture, 

as after which the space is closed by a cap. 

The cap may be formed with an aperture which 
is acoustically coupled to a sound outlet aperture 
of the receiver. A cerumen protection seal may be 
arranged over the aperture. 

40 The first and the second space can be formed 
by a first and a second housing respectively, which 
are encapsulated in the earmould. During manufac- 
ture of the earmould both housings are placed in 
the moulding die, after which the space around the 

45 housings in the die is filled. 

The in-the-ear hearing aid in accordance with 
the invention may be characterized further in that 
the first space accommodates a first connector unit 
belonging to the electrical connection means and 

so the second space accomodates a second connec- 
tor unit belonging to the electrical connection 
means, in that the first connector unit is construct- 
ed to cooperate electrically with a third connector 
unit, after the first unit has been mounted in the 
first space, which third connector unit belongs to 
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the first unit and is electrically coupled to the 
output of the amplifier, in that the second connec- 
tor unit is constructed to cooperate electrically with 
a fourth connector unit, after the second unit has 
been mounted in the second space, which fourth 
connector unit belongs to the second unit and is 
electrically coupled to an input of the receiver, and 
in that the first and the second connector unit are 
electrically coupled to each other. This enables the 
electrical connection between the output of the 
amplifier and the input of the receiver to be re- 
alized very simply. Moreover, it is possible to de- 
fine standard positions for the connector units on 
the various parts, resulting in a simple interchange- 
ability of the first and second unit in an earmould. 

Embodiments of the invention wil now be de- 
scribed in more detail, by way "of example, with 
reference to the drawings. In the drawings 

Figure 1 shows a first embodiment, and 
Figure 2 shows a second embodiment. 

Figure 1 shows an embodiment comprising a 
first unit 1 and a second unit 2. The first unit 
comprises a microphone 3, an amplifier 4, a bat- 
tery compartment 5 for accommodating a battery, 
and control means 6 for adjusting a parameter of 
the hearing aid. Said control means include the 
on/off switch, in which case the parameter is 
"power on/power off", and/or the volume control of 
the hearing aid, in which case the parameter is the 
gain factor of the amplifier 4. All the elements in 
the first unit 1 are shown only diagrammatically. 
The output of the amplifier 4 is electrically coupled 
to an input of the receiver via electrical connection 
means 7, which receiver forms part of the second 
unit 2. The first unit 1 is arranged in a first space. 
This space is bounded by a housing (envelope) 8. 
The second unit 2 is accommodated in a second 
space 9. This second space 9 is formed by a 
housing (envelope) 10. The units are incorporated 
in an earmould 11, in which the housings 8 and 10 
are encapsulated. 

The connection means 7 extend through a duct 
12 in the earmould 11, via which duct the first and 
the second space communicate with one another. 

The earmould 11 is provided with means for 
inserting the second unit 2 into the second space 9 
from the end 13 of the earmould 11. For this 
purpose a cap 14, which forms part of said me^ns 
is fitted into an aperture of the second space 9. 
When the cap has been removed the second unit 2 
can be inserted into or removed from the space 9. 
The sound outlet aperture 15 of the receiver 2 is 
acoustically coupled to an aperture 17 in the cap 
14 via an acoustic tube 16. 

"During the manufacture of the custom made 
earmould 11 both housings 8 and 10 are moulded 
in, including the duct 12 for the electrical connec- 
tion means 7. Prior to insertion of the two units into 



the earmould the connection means 7 are for ex- 
ample soldered to the output of the amplifier 4 and 
the wires are passed through the duct 12 during 
insertion of the first unit 1 . Subsequently the elec- 
5 trical connection with the receiver 2 is made by 
soldering, after which the receiver 2 can be moun- 
ted in the second space 9. Obviously, the connec- 
tions can also be made by means of (separate) 
connectors. 

w Figure 2 shows an embodiment which bears 

much resemblance to the embodiment shown in 
Figure 1. Like reference numerals in Figures 1 and 
2 refer to similar elements. If corresponding ele- 
ments in the two Figures differ slightly from one 

75 another the relevant elements in Figure 2 bear the 
same reference numerals but primed. 

In the present case the electrical connection 
means 7 are encapsulated and coupled to connec- 
tor units 20, 20' and 21, 21 ' respectively, which are 

20 also encapsulated in the earmould 11 . The first 
unit 1' comprises a connector unit 22, 22 , which 
cooperates electrically with trie connector unit 20, 
20' after mounting of the unit 1 ' in the first space 
of the earmould 11*. The second unit 2 comprises 

25 a connector unit 23, 23', which cooperates elec- 
trically with the connector unit 21, 21 after the unit 
2 has been mounted in the space 9. 

Moreover, the cap 14' is now provided with a 
cerumen protection seal 25. 

30 • It is to be noted that the invention is not limited 
to the embodiments described herein. The inven- 
tion also applies to those embodiments which differ 
from the embodiments shown in respects which 
are not relevant to the inventive idea. 

35 

Claims 

1. An in the ear hearing aid, comprising a first 

40 unit which comprises a microphone, an amplifier, 
control means for adjusting a parameter of the 
hearing aid, and a battery compartment, and a 
second unit which comprises a receiver, the hear- 
ing aid further comprising electrical connection 

45 means for electrically connecting an output of the 
amplifier to an input of the receiver, the first and 
the second unit being accommodated in an ear- 
mould whose external shape is substantially adapt- 
ed to the interior of the ear of the user of the 

so hearing aid and which for this purpose has a sub- 
stantially tapered shape, viewed in the longitudinal 
direction of the earmould, characterized in that the 
earmould has a first space situated at the end of 
comparatively large cross-section to accomodate 

55 the first unit, and a space situated at the end of 
smaller cross-section to accomodate the second 
unit, and in that the earmould comprises means for 
inserting the second unit into the second space 
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from the end of smaller cross-section. 

2. An in-the-ear hearing aid as claimed in 
Claim 1. characterized in that the means are 
formed in that the second space has an aperature 

for the passage of the second unit, which aperture 5 
is situated at the end of a smaller cross-section 
and can be closed by means of a cap. 

3. An in-the-ear hearing aid as claimed in 
Claim 1 or 2, characterized in that the first space 

and the second space are formed by a first hous- 10 
ing and a second housing respectively which are 
encapsulated in the earmould. 

4. An in-the-ear hearing aid as claimed in 
Claim 3, characterized in that the first unit and the 
second unit are accomodated in the first and the 75 
second housing respectivelyso as to be detacha- 
ble. 

5. An in-the-ear hearing aid as claimed in any 
one of the preceding Claims, characterized in that 

the first space accommodates a first connector unit 20 
belonging to the electrical connection means and 
the second space accommodates a second con- 
nector unit belonging to the electrical connection 
means, in that the first connector unit is construct- 
ed to cooperate electrically with a third connector 25 
unit, after the first unit has been mounted in the 
first space, which third connector unit belongs to 
the first unit and is electrically coupled to the 
output of the amplifier, 'in that the second connec- 
tor unit is constructed to cooperate electrically with 30 
a fourth connector unit, after the second unit has 
been mounted in the second space, which fourth 
connector unit belongs to the second unit and is 
electrically coupled to an input of the receiver, and 
in that the first and the second connector unit are 35 
electrically coupled to each other. 

6. An in-the-ear hearing aid as claimed in any 
one of the Claims 2 to 5, characterized in that the 
cap is formed with an aperture which is acous- 
tically coupled to a sound outlet aperture of the * 40 
receiver. 

7. An in-the-ear hearing aid as claimed in 
Claim 6, characterized in that the cap is provided 
with a cerumen protection seal. 
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